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BOX PCT 

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY - CHAPTER II 



AMENDMENT "A" PRIOR TO ACTION AND 
SUBMISSION OF SUBSTITUTE SPECIFICATION 



APPLICANTS(S): HAAS, Peter 

ATTORNEY DOCKET NO: P00,1 963 

INTERNATIONAL APPLICATION NO: PCT/DE99/02086 

INTERNATIONAL FILING DATE: 05 JUL 1999 

INVENTION: CIRCUIT AND METHOD FOR 

CONVERTING DATA IN A PROCESSOR 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

Applicant herewith submits an amendment and substitute specification in the 
above-referenced PCT application, and respectfully requests entry of same prior to 
examination in the United States National Examination Stage. 

IN THE SPECIFICATION 

Cancel the specification as filed, and insert therefore the substitute specifica- 
tion provided herewith. 

IN THE CLAIMS 

What is claimed is: 

1 0. A system for data conversion, comprising: 



-2- 

a processor having at least one unit for executing one of a logical or 
arithmetic operation and an object-oriented data conversion unit for recognizing a 
type of an object and an object address, the data conversion unit being arranged to 
precede the unit for executing a logical or arithmetic operation, whereby the data 
conversion unit recognizes said type of an object based upon a type of information 
accompanying the object address and matches the type of an object and the object 
address before one of an operation is performed or a predetermined type of object is 
generated in the event of non-match. 

1 1 . The system according to claim 1 0, wherein a memory location for the 
object address and a memory location of a register is respectively divided into a first 
area and a second area, whereby a type of the object is deposited in the first area. 

12. The system according to claim 10, wherein the object-oriented data 
conversion unit is arranged to follow the unit executing a logical or an arithmetic 
operation. 

13. The system according to claim 10, wherein the object-oriented data 
conversion unit is arranged to precede the storing of the object in an external 
storage and a register file. 

14. The system according to claim 10, wherein a register file is divided into 
a memory area for data and a memory area for a respective type indication of the 
data. 

1 5. The system according to claim 10, further comprising a reduced 
instruction set processor. 
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16. The system according to claim 10, further comprising a complex 
instruction set processor. 

17. A method for data conversion in a processor having at least one unit, 
the method comprising the steps of: 

executing a logical or arithmetic operation in the processor; 

implementing an object-oriented data conversion by a type information in an 

object address and by a type information of an object; and 
generating an inequality of the objects to be operated by the logical or 
arithmetic operation based upon the type of objects matched to one 
another or a predetermined object type of an object. 

18. The method according to claim 17, further comprising the steps of: 
dividing a memory location for an object address and a memory location of a 

register into a first and second area and a type information of the 
memory address deposited in the second area of the object address; 
and 

noting the data of the register deposited in the second area in the first 
area. 

19. The method according to claim 17, wherein the processor includes a 
reduced instruction set processor. 

20. The method according to claim 17, wherein the processor includes a 
complex instruction set processor. 

IN THE ABSTRACT 
Cancel the Abstract as filed, and insert therefore on a separate page the 
following Abstract of the Disclosure: 



- - ABSTRACT OF THE DISCLOSURE 

A system and method for object-oriented data conversion to be carried out in 
a processor, before an aritlimetic or logical operation is executed, based upon a 
data type indication belonging to the object. - - 



provided herewith, which make editorial changes in order to conform to standard US 
practice. A marked-up copy of the specification is also provided reflecting the 
changes made. 

In addition, the claims as filed have been canceled and replaced by new 
claims that more clearly set forth the subject matter of Applicant's invention. 
No new matter has been inserted into the application. 

Applicant submits that this application is in proper condition for examination in 
the United States National Examination Stage, which action is respectfully 
requested. 
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A substitute specification and an Abstract of the Disclosure are 



Respectfully submitted, 




Steven H. Noll (Reg. No. 28,982) 



SCHIFF HARDIN & WAITE 
Patent Department 
6600 Sears Tower 
233 South Wacker Drive 
Chicago, IL 60606 
Telephone: (312) 258-5790 
Attorneys for Applicants 
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Substitute Specification: 

- - SYSTEM AND METHOD FOR 
DATA CONVERSION IN A PROCESSOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention belongs to the field of data processors. In particular, 
the present invention pertains to conversion of data in microprocessors. 
Discussion of the Related Art 

In processor or microprocessors, the terms will be used interchangeably 
herein, data conversion is produced by program sequences before arithmetic or 
logical operations are carried out with different data types. Data type conversion 
with program sequences has the disadvantage that it reduces the processing speed 
of a processor or microprocessor. Further, this kind of data type conversion has the 
disadvantage that the bus system of the processor is additionally loaded by the 
operation code required for the data type conversion. 

In addition to this data type conversion, object-oriented program languages 
are used to solve specific problems. A data type conversion can also be achieved 
by an object-oriented command structure. However, object-oriented command 
structure has the disadvantage that each command for each combination of data 
types must be deposited in the memory. An enlargement of the program code 
likewise results in a reduction of the processing speed. 



SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a reliable and 
efficient system and nnethod for data type conversion. 

It is another object of the present invention to provide a system and method 
for data conversion can be implemented without reducing the processing speed of 
the processor. 

It is a further object of the invention to provide a system and method for data 
conversion wherein data type conversions are automatically implemented. 

It is an additional object of the invention to provide a system and method for 
data conversion wherein the program code used need not be enlarged. 

It is yet another object of the invention to provide a system and method for 
data conversion wherein a data type-suited data type conversion is implemented 
with a data type-suited address calculation. 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 

Figure 1 shows the structure of an object address according to the present 
invention; 

Figure 2 shows the structure of a register according to the present Invention; 
Figure 3 shows the structure of internal registers according to the present 
invention; 

Figure 4 shows an embodiment of a processor according to the present 
invention; and 



Figure 5 shows the embodiment of the processor with an object-oriented data 
type conversion according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a division of an object address OA. This object address OA is 
divided into an area for the specification of the type T of object and a memory 
address SA belonging to the object. The memory address SA indicates the memory 
location of an object in a memory area of a memory. The object type T and the 
memory address SA are assigned by a compiler given a declaration of the object 
and are treated as a unit. For example, objects can be data, addresses or code 
addresses. 

Figure 2 shows the division of a register R. This register R Is divided into a 
first area for indicating the data or, respectively, object type T and Into a second 
area for storing the data or, respectively, objects D. 

Figure 3 shows a detailed specification of the division of the register R and of 
the object address OA. In this illustration, the addresses or data to be stored are 
divided into a first and second area, as indicated above. For example, 3 bits for the 
Indication of the object type T and 32 bits for the object to be stored, the address or 
data are provided in a register R having a length of 35 bits. The 32 bits for the 
object can be a data word, a data or code address or a memory address with a 
particular about the type of memory address. Further subdivisions are shown in 
Figure 3. 

Figure 4 shows a processor, particularly an RISC (reduced instruction set 
code) processor. In this illustration, the critical components of the RISC processor 
arranged in a pipeline are a sequence controller SO, an instruction decode ID, a 



register read unit RR, an execute unit E, a data transfer unit DT and a register write 
unit RW. Data are either read in or out from an external storage unit M via the data 
transfer unit DT. Data that are of significance for the ongoing processing process 
are deposited in a register file RF via the register write unit RW and are in turn read 
as needed by the data read unit RR. Logical and arithmetic instructions are 
executed in the execute unit E. 

In Figure 5, the RISC processor is formed with at least one data type 
conversion unit TC that carries out a data type conversion. This data type 
conversion unit can be arranged before and after the execute unit E or between the 
external storage unit M and the data transfer unit DT. The data type conversion unit 
can likewise be arranged between the register write unit RW and the register file RF 
and between the register file RF, and the register read unit RR in order to implement 
a data conversion that becomes necessary. As shown in Figure 5, a data type 
conversion unit TC in the data pipeline of the RISC processor that the clock 
frequency of the pipeline remains unmodified. 

in the present invention, the object address OA is divided into a first and 
second area. The data type conversion unit determines the data type T from 
the first area and the physical address SA from the second area. 

Given a memory access, an address calculation of indicated load and store 
instructions is made with the assistance of the object type, before an address offset 
corresponding to the object size is determined for the physical address SA. 

Given a load instruction, the memory address of the object is known. The 
object is deposited in a register of the processor with the indication of the type. 



Given a store instruction, the data to be stored and the object type pertaining 
thereto are taken from the register, converted into the object type of the destination 
address and deposited under the destination address. 

in addition to containing the register numbers of source and destination 
registers, execute instructions also contain the object type for the destination 
register. The object type of the operation is derived from the object type of the 
destination register. A processing unit in the execute unit E, such as an arithmetic 
operation, is selected on the basis of the object type. Since the object types of the 
source and destination registers are known before an arithmetic operation, a data 
type conversion can be undertaken. Before an operation, the source data are 
converted Into a data type that can be processed by an execute unit E of an RISC 
processor. After an operation, the result can be converted into the data type of a 
destination register. 

Given a multiplication of a first and second variable, the compiler generates 
the physical address and the data type. When loading the first and second variable, 
the data types are deposited in the register file RF. The program section - load 
variable 1 - signals the size of the first variable to the processor, for example an 8 
bit value or 1 6 bit value. With the data type, the data type conversion unit TC is 
informed whether it is a matter of a signed integer variable, or of an unsigned integer 
variable. After the loading of the first variable, the data belonging to the second 
variable are loaded. Since, upon reading the data from the register file RF, the data 
type conversion unit TC knows the two data types of the first and second variable, 
the data types are adapted to one another and the actual operation such as, for 
example, a multiplication is executed in the following execute unit E. 



The data type conversion unit TC can be introduced into the data pipeline of 
the RISC processor at various locations following the execute unit E. A lack of the 
data type conversion unit TC following the execute unit E results, such that the result 
data formed in the execute unit E are deposited in the register file RF together with a 
data type deriving from the respective operation. 

Given a store instmction, both the data as well as the respective data type are 
again read from the register file RF and supplied to a data type conversion unit TC 
preceding the execute unit E. The data type conversion according to the data type 
of the destination address follows from there. 

Given an indexed addressing, the data type conversion unit TC need only be 
informed of the simple index, and the processor can calculate the byte offset on the 
basis of the data type of the address. Given a normal integer value that exhibits a 
length of 2 bytes for example, it is thus known that the index must be correspond- 
ingly doubled and added to the physical address. This has the advantage that time- 
consuming conversions for determining the address indices are eliminated. 

An advantage of the indexed address calculation is based upon the fact that a 
table of data with short integer values, long integer values or normal integer values 
can be processed with one and the same program code. Therefore, the program 
code need not distinguish between the data types, since the processor calculates its 
addresses itself on the basis of the data types. 

As an alternative to using a RISC processor, the present invention can be 
implemented using a CISC (complex instruction set code) processor in the same 
manner as described above for the RISC processor. 



Although preferred embodiments of the invention have been described 
herein, it is to be understood that the invention is not limited to these embodiments, 
but that various changes and modifications thereto may be made by persons having 
skill in the art to which this invention pertains, without departing from the scope and 
spirit of the invention, which is to be defined by the following claims. - - 
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CIRCUIT ARRANGEMENT AND METHOD FOR DATA CONVERSION IN 
A PROCESSOR 

In processor or microprocessors, a data conversion is produced by 
program sequences before arithmetic or logical operations with different data types. 
5 Data type conversion with program sequences, however, has the disadvantage that it 
reduces the processing speed of a processor or microprocessor. Further, this kind of 
data type conversion exhibits the disadvantage that the bus system of the processor is 
additionally loaded by the operation code required for the data type conversion. 

In addition to the data type conversion that has been mentioned, object- 
1 0 oriented program languages are utilized in order to solve specific problems. A data 
type conversion can also be achieved by an object-oriented cormnand structure. The 
object-oriented command structure, however, produces the disadvantage that each 
command for each combination of data types must be deposited in the memory. An 
enlargement of the program code likewise results in a reduction of the processing 
15 speed. 

The invention is based on the object of specifying a circuit arrangement 
and a method for data type conversion that avoids the aforementioned disadvantages. 

This object is achieved by the features of patent claim 1 and 8. 

The invention yields the advantage that a data conversion can be 
2 0 implemented without reducing the processing speed of the processor. 

The invention yields the advantage that data type conversions are 
automatically implemented. 

The invention yields the further advantage that the program code need not 
be enlarged. 

2 5 The invention yields the further advantage that a data type-suited data type 

conversion is implemented with a data type-suited address calculation. 

Further characteristics are recited in the subclaims. 

The circuit arrangement and the method can be seen from the following, 
more detailed explanation of an exemplary embodiment with reference to drawings. 

3 0 Shown are: 



Figure 1 the structure of an object address; 
Figur e 2 the structure of a register; 
Figure 3 the structure of internal registers; 
Figure 4 an embodiment of a processor; and 
5 Figure_5_ the embodiment of the processor with an object-oriented data type 
conversion according to the invention. 

Figure 1 shows a division of an object address OA. This object address 
OA is divided into an area for the specification of the type T of object and a memory 
address SA belonging to the object. The memory address SA indicates the memory 
10 location of an object in a memory area of a memory. The object type T and the 

memory address SA are assigned by a compiler given a declaration of the object and 
are treated as a unit. For example, objects can be data, addresses or code addresses. 

Figure 2 shows the division of a register R. This register R is divided into 
a first area for indicating the data or, respectively, object type T and into a second area 
1 5 for storing the data or, respectively, objects D. 

Figure s shows a detailed specification of the division of the register R and 
of the object address OA. In this illustration, the addresses or data to be stored are 
divided into a first and second area, as indicated above. For example, 3 bits for the 
indication of the object type T and 32 bits for the object to be stored, the address or 
2 0 data are provided in a register R having a length of 35 bits. The 32 bits for the object 
can be a data word, a data or code address or a memory address with a particular 
about the type of memory address. Further subdivisions are shown in Figure 3. 

Figure 4 shows a processor, particularly an RISC processor. In this 
illustration, the critical components of the RSIC processor arranged in a pipeline are a 

2 5 sequence controller SC, an instruction decode ID, a register read unit RR, an execute 

imit E, a data transfer unit DT and a register write unit RW. Data are either read in or 
out from an external storage unit M via the data transfer unit DT. Data that are of 
significance for the ongoing processing process are deposited in a register file RF via 
the register write unit RW and are in turn read as needed by the data read unit RR. 

3 0 Logical and arithmetic instructions are executed in the execute unit E. 
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In Figure 5, the RISC processor is fashioned with at least one data type 
conversion unit TC that implements a data type conversion. This data type 
conversion unit can, for example, be arranged before and after the execute unit E or 
between the external storage imit M and the data transfer unit DT. The data type 
5 conversion unit can likewise be arranged between the register write unit RW and the 
register file RF and between the register file RF and the register read unit RR in order 
to implement a data conversion that becomes necessary. The illustrated arrangement 
with a data type conversion unit TC in the data pipeline of the RISC processor yields 
the advantage that the clock firequency of the pipeline remains unmodified. 
10 In the present invention, the object address OA is divided into a first and 

second area. The data type conversion unit T'^C determines the data type T fi-om the 
first area and the physical address SA firom the second area. 

Given a memory access, an address calculation of indicated load and store 
instructions [...] with the assistance of the object type [...] an address offset 
15 corresponding to the object size is determined for the physical address SA. 

Given a load instruction, the memory address of the object is known. The 
object is deposited in a register of the processor with the indication of the type. 

Given a store instruction, the data to be stored and the object type 
appertaining thereto are taken firom the register, converted into the object type of the 
2 0 destination address and deposited under the destination address. 

In addition to containing the register numbers of source and destination 
registers, execute instructions also contain the appertaining object type for the 
destination register. The object type of the operation is derived from the object type 
of the destination register. A processing unit in the execute unit E for, for example, an 

2 5 arithmetic operation is selected on the basis of the object type. Since the object types 

of the source and destination registers are known before an arithmetic operation, a 
data type conversion can be correspondingly undertaken. Before an operation, the 
source data are converted into a data type that can be processed by an execute unit E 
of an RISC processor. After an operation, the result can be converted into the data 

3 0 type of a destination register. 
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Given a multiplication of a first and second variable, the compiler 
respectively generates the physical address and the data type. When loading the first 
and second variable, the data types are deposited in the register file RF. The program 
section - load variable 1 - signals the size of the first variable to the processor, for 
5 example an 8 bit value or 16 bit value. With the data type, the data type conversion 
unit TC is informed whether it is a matter of a signed integer variable or of an 
unsigned integer variable. After the loading of the first variable, the data belonging to 
the second variable are loaded. Since, upon reading the data from the register file RF, 
the data type conversion unit TC knows the two data types of the first and second 
1 0 variable, the data types are adapted to one another and the actual operation such as, 
for example, a multiplication is executed in the following execute unit E. 

The data type conversion unit TC can be introduced into the data pipeline 
of the RISC processor at various locations following the execute unit E. A lack of the 
data type conversion unit TC following the execute unit E results therein that the 
1 5 result data that were formed in the execute unit E are deposited in the register file RF 
together with a data type deriving firom the respective operation. 

Given a store instruction, both the data as well as the respective data type 
are again read from the register file RF and suppUed to a data type conversion unit TC 
preceding the execute unit E. The data type conversion according to the data type of 
2 0 the destination address can ensue there. 

Given an indexed addressing, the data type conversion unit TC need only 
be informed of the simple index, and the processor can calculate the byte offset on the 
basis of the data type of the address. Given a normal integer value that exhibits a 
length of 2 b3^es, for example, it is thus known that the index must be 

2 5 correspondingly doubled and added to the physical address therefor. This yields the 

advantage that time-consuming conversions for determining the address indices are 
eliminated. 

Another advantage of the indexed address calculation is comprised therein 
that a table of data with short integer values or long integer values or normal integer 

3 0 values can be processed with one and the same program code. The program code 
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thereby need not distinguish between said data types since the processor calculates its 
addresses itself on the basis of the data types. 



Patent Claims 

1. Circuit arrangement for data conversion in a processor having at least 
one unit (E) executing a logical or arithmetic operation, characterized in that an 
object-oriented data conversion unit (TC) for recognizing a type (T) of an object (D) 
and an object address (OA) is arranged preceding the unit (E) executing the logical or 
arithmetic operation, and, based on the type information accompanying an object 
address (OA) and the object (D), the data conversion unit (TC) recognizes the type (T) 
of the object (D) and, given non-uniformity, matches the objects (D) before an 
operation or generates a predetermined type of object (D). 

2. Circuit arrangement according to claim 1 , characterized in that a 
memory location for an object address (OA) and a memory location of a register (R) 
is respectively divided into a first and second area (T, SA; T, D), whereby a type (T) 
of the object (SA, D) is respectively deposited in the first area. 

3. Circuit arrangement according to claim 1, characterized in that the 
object-oriented data conversion unit (TC) is provided following the unit (E) executing 
a logical or an arithmetic operation. 

4. Circuit arrangement according to claim 1, characterized in that the 
object-oriented data conversion unit (TC) is arranged preceding the storing of the 
object (D) in an external storage (M) and a register file (RC). 

5. Circuit arrangement according to claim 1, characterized in that a register 
file (RC) is divided into a memory area for data and a memory area for a respective 
type indication of the data. 

6. Circuit arrangement according to claim 1, characterized in that this is a 
reduced instruction set computer (RISC). 

7. Circuit arrangement according to claim 1, characterized in that this is a 
complex instruction set computer (CISC). 

8. Method for data conversion in a processor having at least one unit (E) 
executing a logical or arithmetic operation, characterized in that an object-oriented 
data conversion is implemented by a type information (T) in an object address (OA) 
and by a type information (T) of an object (D), and, given an inequality of the objects 
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(D) to be operated by a logical or arithmetic operation, the type of the objects is 
matched to one another or a predetermined object type of an object (D) is generated. 

9. Method according to claim 8, characterized in that a memory location 
for an object address (OA) and a memory location of a register (R) is respectively 
5 divided into a first and second area (T, SA; T, D), and a type information of the 

memory address (SA) deposited in the second area of the object address (OA) and the 
data (D) of the register (R) deposited in the second area is respectively noted in the 
first area (T). 
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Abstract 

Circuit Arrangement and Method for Data Conversion in a Processor 

A data conversion to be implemented in a processor is implemented 
object-oriented before an arithmetic or logical operation, being respectively 
implemented on the basis of a data type indication belonging to the object. 
Figure 3 
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Declaration and Power of Attorney For Patent Application 
ErMarung Fur Patentanmeldungen Mit VoUmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt; 



dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name. 



dass ich, nach bestem Wissen der ursprungliche, 
erste und alleinige Erfinder (falls nachstehend nur ein 
Name angegeben ist) oder ein ursprCinglicher, erster 
und Miterfinder (falls nachstehend mehrere Namen 
aufgefOhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 



I believe I am the original, first and sole inventor (if 
only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



Schaltungsanordnung und Verfahren zur 

Datenkonvertierunq in einem Prozessor 

deren Beschreibung the specification of which 



(zutreffendes ankreuzen) 
hier beigefugt ist. 

n am als 

PCT Internationale Anmeldung 

PCT Anmeldungsnummer 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 



(check one) 

is attached hereto. 

n was filed on as 

PCT international application 

PCT Application No. 

and was amended on 

(if applicable) 



Ich bestatlge hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventueil 
durch elnen Zusatzantrag wis oben erwahnt abgean- 
dert wurde. 



1 hereby state that I have reviewed and understand the 
contents of the above identified specification, 
including the claims as amended by any amendment 
referred to above. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung In Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



I acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Code of Federal 
Regulations, §1. 56(a). 



Ich beanspruche hiermit auslandische Prioritatsvor- 
teile gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



1 hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and 
have also identified below any foreign application for 
patent or inventor's certificate having a filing date 
before that of the application on which pnority is 
claimed: 
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German Language Declaration 


Prior foreign appplications 
Priorltat beansprucht 


Prioritv Claimed 


19834632.8 Germany 31. July 1998. 


m □ 


(Number) (Country) (Day Month Year Filed) Yes No 
(Nummer) (Land) (Tag Monat Jahr eingereicht) Ja Nein 




□ □ 


(Number) (Country) (Day Month Year Filed) Yes No 
(Nummer) (Land) (Tag Monat Jahr eingereicht) Ja Nein 




□ □ 


(Number) (Country) (Day Month Year Filed) Yes No 
(Nummer) (Land) (Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem 
Anspruch dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung taut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozelSordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder 
POT internatlonalen Anmeldedatum dieser Anmel- 
dung bekannt geworden sind. 


1 hereby claim the benefit under Title 35. United 
States Code. §120 of any United States application(s) 
listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the 
prior United States application in the manner provided 
by the first paragraph of Title 35, United States Code, 
§122, 1 acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 


(Application Serial No.) (Filing Date) 
(Anmeldeseriennummer) (Anmeldedatum) 


(Status) (Status) 
(patentierl, anhangig, (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No.) (Filing Date) 
(Anmeldeseriennummer) (Anmeldedatum) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 


1 hereby declare that all statements made herein of 
my own knowledge are true and that all statements 
made on information and belief are believed to be 
true, and further that these statements were made 
with the knowledge that willful false statements and 
the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false 
statements may jeopardize the validity of the 
application or any patent issued thereon 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwickiung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY. As a named inventor, 1 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademarl< Office 
connected therewith, (list name and registration 
number) 



And I hereby appoint 

Messrs. John D. Simpson (Registration No. 19,842) Lewis T. Steadman ( 17,074), William C. Stueber (16,453), P. Phillips Connor (lE,^), Dennis A. Gross 
(24,410) , Marvin IVIoody ( 16,549) , Steven H. fIoir"^^J, Brett A. Valiquet (27,841), Thomas I. Ross (^^DTKevin W. Guynn (29,927), Edvi/ard A. Lehmann 
(22,312), James D. Hobart g4,149), Robert M.' Barrett (30£lg), James V^iiSanten {■16^8^ J. Arthur Gross (13^5), RicharcTX Sohwarz (13,472^ and 
I5fe1vin-A. Robinson (31,870), David R. Metzger g2^919), John R. Garrett (27,888 ) all members of the firm of Hill, Steadman & Simpson, A Professional 
Corporation. ~ 



Telefongesprache bitte richten an: Direct Telephone Calls to: (name and telephone 

(Name und Telefonnummer) number) 

312/876-0200 

Ext. 



Postanschrift: Send Correspondence to: 

A Professional Corp oration 
85"^ Floor Sears Tower, Chicago, Illinois 60606 



Voller Name des einzigen oder ursprtinglichen Erfinders: 


Full name of sole or first inventor; 


UnterschrifUjes Effinders ^ Datum 

(£fC^ '^^^ 1 2. Juli.M 


Inventor's signature 


Date 


Wohnsitz ^ ^-~^/ 

D-85570 [\dadfiLSchwaben,. Germany 


Residence 


Staatsangehorigkeit 

Bundesrepublik Deutschland 


Citizenship 


Postanschrift 

Dr.-Hartlaub-Ring 25A/ 


Post Office Addess 


D-85570 Markt Schwaben 
Bundesrepublik Deutschland 




Voller Name des zweiten Miterfinders (falls zutreffend): 


Full name of second joint inventor, if any: 


Unterschrifl des Erfinders Datum 


Second Inventor's signature 


Date 


Wohnsitz 


Residence 


StaatsangehSrigkelt 


Citizenship 


Postanschrift 


Post Office Address 







(Bitfe entsprechende Informationen und Unterschriften Im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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